Protective effects of angiotensin II type 1 receptor blocker on cerebral circulation independent of blood pressure.
Angiotensin II type 1 receptor (AT1R) blocker (ARB) has been reported to modify hypertensive cerebrovascular changes; however, it is not clear whether its protective effects are independent of blood pressure. The aim of this study was to clarify the role of AT1R-mediated signals in cerebral circulation by the chronic treatment with telmisartan, an ARB, at a dose that did not lower the blood pressure. Male spontaneously hypertensive rats (SHR) and Wistar Kyoto rats (WKY) were treated for 4 weeks from 16 weeks of ages with telmisartan (SHR-L: 0.3 mg/kg/day, SHR-H: 3 mg/kg/day, WKY-H: 3 mg/kg/day) or vehicle (SHR-V, WKY-V). Superoxide measured by a chemiluminescent assay or dihydroethidium fluorescence and vascular morphology were examined for the thoracic aorta (Ao), common carotid (CCA), middle cerebral (MCA) and basilar arteries (BA). After 4 weeks of treatment, the blood pressure significantly declined in SHR-H but not in SHR-L in comparison to SHR-V. The lower limit of cerebral blood flow (CBF) autoregulation, evaluated by hemorrhagic hypotension, was significantly lower in SHR-L and SHR-H than SHR-V. In both SHR and WKY, the superoxide levels in the arteries were significantly attenuated by both doses of ARB. ARB also reversed vascular hypertrophy in Ao, CCA and BA and the inward remodeling in MCA. These results suggest that chronic treatment with telmisartan may therefore improve CBF autoregulation with a restoration of the vascular structure and an attenuation of superoxide generation, even at a dose that does not lower the blood pressure.